(19) B#@4S?f/T (J P) 



(12) 



1* ^ $g (A) 



(43) 'MSB 



#^2001 -319698 
(P2001-319698A) 
^13^11^ 16 B (2001. 11. 16) 



(51)IntCl. 7 
H 0 1 M 14/00 
H 0 1 L 31/04 



F I 

HO 1M 14/00 
HO 1L 31/04 



7-n-R#%) 
P 5F0 5 1 
Z 5H032 



mtm*. m*mnm3 ol (£27H) 





45S2000- 139042C P2000- 139042) 


(71) USA 000005201 








(22)U1MB 


¥JE£12^ 5 n 11 B (2000. 5. 11) 


*fc£JIIJIU*!JEffir1j**8210#ift 






i^mwm sis. Ji 


















(74)f$SA 100080012 






#m± »5 mm 






F*-A(##) 5F051 AA14 






5H032 AA06 AA09 AS16 AS19 CC14 






CC17 EE16 EE17 HH01 HH07 



(54) G&wo&wi ytm&mmT&£zfftmm 



(57) mm 

mm] mxvjm. tixm^tm^m (ipce) „ &<=> 
mzm&w.y&mm (jsc) (D&mznrc&ms&myew. 




(2) 



^12 0 0 1-319698 



mim i ] =g>n.n*mwmk=f-i?tt* 2 miyL±<o 
m*m 2 1 mmm 1 iciBig^ftsggiifmcfc^ 

m&m 5 1 mmm 3 KEttajwaaiftj*? 

Tx HUlBmHziU^SMMlCil^iJlC^^n. fro. §m 

[t§*H 6 ] 1 ~ 5 Wfftt>Hzf&m<D9mm 

ftSfftfil^T, BufB7 1 c7 ? y- K©'>ft< it 1 Ojb\ 

[■tiftR 7 ] fiftftg 1 ~ 6 QLvrtifrlcEBOftBS 

*T*j»*ftT^*3te*ssi*?. 

[H3&S8] li5RS6Xt*7lcfBI)6<7)3 l c^«^lc 
fcl>T. B5IBfeig*l ? *«S£JI^{*u 7^n->7 7 ~>^ 

9 ] W3?J1 1 ~ 8 ©l^rhfrU:Ktt©3tt«£ 

=f-z>mm, mmmcm. xxwt*. 
[w** 1 0 i m*m 1 ~ 9 w?nmz.sm<r>xm 

a**?lctetT» SfllBftT*/- K©??'M<i: i t2 
[R3RJS 1 1 1 1 ~ 1 0 ©^ftifrtegEBflMte 

12] 1-11 ©t^rti A^clBttO 3tt 

WH«R?iEfe^Ts m&wmmm&WMsmmm* 

[«*flH 3] »^JI1~1 2 0>fr*ljWcK»<D3Wi 
MiMI»*ffl^fc3Wt5l!l. 
[S|B71CDl¥*ffl&tftB£) 
10 0 0 1) 



[0 0 0 2] 

(H. Gerischer, Photochem. Photobiol. , 16g. p243-260. 
1972*) „ eXi»S9iK««S(cfflt^l|JB« 
;SIC^SL (T.Miyasaka. et al.. Nature, 277#, p63 
8-640. 1979*, ffl, as. 19#. p532 - 541. 1981*) . 

Tmvmm<D±m&m&®e>ti. a3C4>*m%& lt 

■> i*«K**ffl ^T800~900 n m $ T°<D r]« 3tt*f 0JB T 
lO%ifif*HWtx*;b4 r -a»J»*fl ! »5tiTt^ 
cnetDS^ftffiti, Nature. 353g. p737 - 74 
0. 1991*£J:U : 7K!I|!8fF4927721^ 11)5350644^ # 
F*W5-504023!?lC<fcoTll^T*-ftTl/^o CtlSOS 

?S»©»**E«TS*tA3te«?aiMS (IPCE) ©G)± 
(*«^fiffl»31fi«a«SJsc©fii±) tBBtHlK^tt 
E (Voc) ©(Rj±Tfe^.» 

[0 0 0 3] 21©aWa)fc46lC, fijR«mffi«>ttA& L 
T. Chem. Commun. . p1705-1706, 1997*(UiPBiR>fc^ 
eE*920nm$TJ£:^fcRufi{t^^'> ^felSi^m— © 
*iJ8felRlc«^T*— Hz;l/-Wt*iJffl**tt* Lx Jsc£ 

susr i pce^voc& t* a 

7c, J . Phys. Chem. B. M1 03^. p8940-8943lc It p IJ^^f* 
««[?*fe*7»«l«SLTy£»V- KiCfflt"S*2x W099 

(D-?-n6li:]t^Tffi«>Tiet>7t«>. dtie^il^JlciSg^ 
Lfc-fcr;l/Tl*7t7J V- RFJJtf m^ro* h Jl/^. y * <t)& 

[0 0 0 4] -75. ¥«tttt»©ffl©##£LT7c<!:;i 
«\ J. Phys. Chem. B, 103^, p9238-9332, 1999^lC 

i»^fflt\ Voc^Sto^a&Sft^^tlTt^Jb^ S?5i 
Atf^SWfc Lfc^*, I PCE t JsctfafJ? LT^^COSJb 
sp<«BTL» «^B<|*Ja*lp|±tcMoTt^C\ 
[000 5] C«D«t-5tCft|gii!g¥^f*lCj:*x^;U4 ? 



(3) 



001-319698 



[0 0 0 6] 

[5P£fr^;*L<i:5<i:-rsse] *#£0£©Bi*iii, x* 
(IPCE) , tt&tflc)Slfta3i[&£ (Jsc) (D&m 

Z.£T°&Z>a 

[0 0 0 7] 

frSCM;:M£:S2J.X±4>3t7V- KfcJJSC* 

mwthm. yiixm^tm^m (ipce) » & 

5tflcam9HME (Jsc) ©S#*ftfcfe*iiiBS!ifc 

fco 

[0 0 0 8] rat»-B» *aW©3tt^«JI6?»iv At* 

[0 0 0 9] *«WMtfl7ftttx *36W<D3te*£ 

[0 0 1 0] *$EWlaVFIB^*»fc-rc:ilc<fcy* — 
JgffiftfcftSg^&^fcWTSftSg&fg^frifSft 

So 

[0011] ( 1 ) WR2 mKi±<DXTS- R*. ft^ 

[0012] (2) #tv-f\ wts#mmt3*wm 

*5***-b;l/*2fflJK±«JBLT**s:ttf»*L 

MI3*-bJMj«««Wicffi5"Jlc>S^*n» fro, §m 
Hr;U^**BBttiaByfieWEfl!)ffl««SJ|iffi»ij«l5%JK 
Xtt. SMBJ^-bJW^aSlWlcitWlulS^* 
ft. fro. «#-bJU3B^5l*ffl*Sy£«3Sa)ffl»«JWB« 

[0 0 13] (3) luiB^T'/- K0>4>tt <<!:*> 1 o 
fr\ fe*T^»tfftfc*?limP(**tt?frSfc3E£ 
fr#£L<. ftAI^JKgtifil^TV-Kfr. feI7 
i***ftfc£?l1M«l^»tt?frS&3C <tfr» * L 
1% B3§Bfeflffr : ei«£JIitf*. 7^P->7 , -> 

#;U7-f yvSRte^tf^'jy^VJRflDfelEfrSatf 
ftSfejUT-aoSc: <tfrff $ LC\, 

[0 0 14] (4) mJlBS3t7 7 y- K**lJSr«¥*1t 

**>iwb*. wwmvto. xxnttsi, * 

> ^7T>»k*. ^TKfbfcfr ft *&«lMb 



MiMbfcfrS&SC Ll\ 

[0015] ( s ) nesiimM t>\ -<x>&m&w. 

[0 0 1 6] 

- K^SA^iR»M^ o 3^Si!a3tSroi0%<Di!R3 , cS ; &5 1 v 

6X* WR C £ K. * y fl*«T?* So 
[0 0 17] *«91<DjMI£]ftJR?li. #£L<liH1 
ic^-rcfe^^m-teJU^a^L/tttDT-feSo J*-biM*, 
imilOa (X(i«M10) . T&UJI6& JBttB2 
0. mM^iJj®30, a^«9«J|40a (XhtttMlJI 
40) ©MlcSUBU SJaB^7tJ120*fe^22lc t i:o-c-ig^ 
Sftfc¥SW**tfr?21 <h yg^*{tftUft?21CDn0!>£Nl 

tj»a Lfc«H«a*m23tfr 6«fi8r *. fi^nux 

1 in#IMnJ:L\ «ffi*fi£tm23fa\ «•» 

»ffi*«JJMO«ic, iSBJ!Stg50a (SfcttS«50) 

40fc£tftt£TiSW-sa«50jb N S£SJi : £ r^fiij £«f 
-So C<Wtett£**?*tt»igttlcS8lLTtt**S-£ 
S<fc 3 ic L/i fc©fr3t®feT*&So 
[0 0 18] *Sg93lca5l/>Ttt, AftsftStifttOgftS 

imw j^^nwtcJt^wtcawTftWftHrfts*^, $ 
y. ±ji<o«yai*aiaLr!:3ttfl«*««*aKiLT«o!) 

^BlcMS^afrSSSJftTt^^ftt^e^t^o tc 

TtJlfrlfiSLTt^l^^ti, T«87SoTtJ:l\ 
«TJlfr5>tfiiT;BSii^li. »Sfi«l:tf*©$ 

[0019] n ic^-rm-bJucfc^T, feX22ic«fcy 

«IJK* ftfc¥«i*«S&?21 *^t;M^S20lc AW Lfc^ 
tife^22H*SbEL. lsbS*ftfcfe3IE22«4'OBx*Jt 
*-©«^fl«¥aW*:Wl!tt?21©ei9?BlC!ll*ft, *SlC 
tt»ic«ty#«JB10tcSJ3i-r*. C<D£:*fe*22*©» 

if ©^fr^aJSKT-tt^* L^fr 5S48S^I^B40fcJ: 
tf*fif»IWB30*«TfeJI522«t©tt<ki*iCR »J . fe^22 
frS^-TSo ^3 1 6S20{i^7 7 y-K<hLTl!l<„ ^ft^" 



(4) 



mffl2 0 0 1-3 19 698 



[0020] (A) ft®S&iS?<7>|*ggWS>§<D jlftfllj 
■6. *»W©iR?(*» iSifcOftT'y- KcDSJUC^fcUA 

ja^sfiiPSK mftt^z. turnout LTYtznz* 
[oo2i] c'T\ mmffimomwm*. m2fr*>m 

6 IC^T, H2ti. #5X<D<fc3&»feS0£&3m'&:5O 
a tfffiElcigBJlWJf 10a£:f> LTA3ftftSfHlS<7>A«: 
£Jgft®20a <hJ!5ftJf20btf&S**U ^0±Jl<!:TJf 

mm^O a £i§J# Lfc*=feige.Bfe£}#«:50 a . flTJf tcli 

n\z<tmt LT3tts«ttfl!)^a^ft3*a»«Ji4o*s 

(D10a<h40al±|^U%K?&oTtg&^Ttai\, C 

mmm30*mmLtcmc S£3fcJI20a£Si3fcJi20b£ 

3Wtt*?LKO¥»f*Ji-p*U. *3!£II20b»4je3tt»20 
a left LT*©J8*£**«*tf«fc f SsfcSWZ 1 ** C t 

«JttJB20bTH»lR*h*. *?5&lbJl30(i-feJl'£{*«il 

[0 0 2 2] HI3(i. B2<LPH£&g&#Ji20a, 20b£ 
#fe-b;UT-^^*\ ^ftlf 20 a KH LTfflJf ©IHtfSfc 
S±*Uttfl?tt<*3£JI20a i*<D3atf*T-£ 

tfBHWMQttSfOa. fltoftllMfiMHMMlOa <t: 
§Bt/i20 b Lfc2HB£t650 a WJl^ft*. *-*i«fc 

»JTttH2i:IWWJ, AI*LfcJtttt»»Wlc«T« 

[0 0 2 3] B4 0)«JSU. 3aoaKft%fiflI]£0)S& 

H3j:iqi:?«U. B3ttJB20bO)T«»;:»« (40a £50 
a) £li£^TS3tJf20c#£to*ft-I>o Stt 
M20 c (Ofi3Kat[«fHttltS3ttn20 b OffittiKftfimJ: U 

t\ MttttlCti. S3^20a(i*&~«8&CDfltt£&* « 
ttJi20 b ItfKfeo-SfeflMW*^ <gsttJi20 c 



[0 0 2 4] H5li. @4©«^«fi)tlc. mtSOffiStt 
ititflO/jmfrS 1 mm, f f tfO. 1 ^/m6 x 6 1 ymOM 

l < ttammw a ©«*ew*ia±*-e* a wrutt* 

5*1, SW#«@10at, L < l£8E!l3ttS40 a £«««ic 
[0 0 2 5] U6li, 3a<7>JS3t»5^a<DSS«S3t 

Jit, 1 JKD^a^e^^ffc^figajffijT***. 

©«fc^38:aW«:^*(*50a*3«jffifflU M 1 
50aa>T®fc:gBfcJf20a£SaW\ £ 2 <D£J#«:50 a ©± 
®lc£5ftJf20b£|&tt£<h£ttcTSlc^3t)g20c£|§: 
«\ S3OSJ#{*50a0)±ffiiC»a«g40*SW-. tufB 
®3£JB 20a <fc 20b <!: © BSIJ\ fSS3tB20c 1 *t«840 £: © M 

H20b, m2<D3in&soaj2ii?my6m2oc*nmT2>wM 

^MalCfcy, SKt@20a, 20b. 20c <h*t 
^40tli, *tl?tl«W»iWI30*^LT»LT^%. 

[0026] m2fr<E>m6<Dm*mmc3s^T. -tiutt 

[0027] ±E<o*«woaaai«jft-binc*j^Ts 

1 ) ^TflDwas^wsjg-pis^ LT*a»it l. 

■a»*nT««*n*a»«3J5sa-b;u. 

2) sMt, ctii»iPir**3tt)i©T*ft©aw*aji 

[0 0 2 8] B7, H!8lClt, C*l5£iiHzJU3<®frS 

ib<dd t2) ommo?*. jzv»*L\.*Dttmm 

K^6««1) ©*8fi£ (07) T-ifc£= *fc, 1) t 

2) oragmas (M9j<tiif'j) ^pr^nuAti^a^B 

[0 0 2 9] ±8B(0K«^Sg(eiaaL. 



(5) 
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(Voc) ©«^M#¥^lKttLT^*£iy^tf15% 

©a*jb:&«aLfc*;U©W0afcfc^Ta«Wfc:S 
5'Jlc^*+l. {@-f7(Dm-tr^6^^.^^3t^3it (Is 

c) (Dmmmmtf^mfc*! Li#ji5Sij^tfi5%«rt 

[0 0 3 0] (B) OTttSfttt 
x.\£&±. £x ISx a* 7Jb5-'?K P->*U, -<> 

[0031] miemftuans&Hfts^iiAiAi » 
£ L^a®fita<DKHttioor)/nj.xTTS y x * e ic 

fcMKttfcVtf* aJS0.1O/DSfllTi6*. 
[0 0 3 2] 3qm*tt£tt<tl*!IKttU:aH?S«C 
ttfiMfPfeU. 400~900nmWJft*fiSHlcfc^Tx 3fc 
^#<DjS^*«x 50%J-X±T^-5c7)*WxEL<x 70%J-X 

[0 0 3 3] +#fta9!tt*««U 3b % Ox strait 
Sftfe-eSfcttlC* «att&att1btt4>a*&aii£*iH* 
1 m2Mjfcyo.01~100gfcT*©#W$UA, ?4>&aa 
CDd^liO. 02~10MmSJS*f ? »jfcLL\ 

[0 0 3 4] mvmW&&8#£ LTI1 af7X*fttt 
X^T.* •> ?«®ai»£«CD&aiC«ai££Ba<b!to& 

sa*arc»aa*afc*fcU:aaaicj:y]B*Lfc«fc 
xX6^ft*#«Ji*fi3x ht7>v-^f50x7P- h«r 

ti*»«»tr*n:tt» aa# l J7-7<rjULtlc*aa 
tWtfttiO*ffl^Sfl)#J:i\ aW<KU^-7-fiU/» 
©W*4<i:LTlix h 57"-b^iH»iUP-X (TAC) . 
<Kyx*-U>T-U7*U-h (PET) x tf'JX^UVX 
(PEN) x yVv^^f'^-fWfUV 
(SPS) x #U7iz UVTWl/^-r K (PPS) x #>J»- 
(PC) x #y7*yU-h (PAr) % #y>UU7 



(PSF) x tfyxXT^l/TJl/^a-V (PES) x tfyx 
-tMS K (PEI) x lK#'JtU70, 7PAx<b 

aate^aaflsaoafcatttf^xS-fcii^x*** 
1 m2^fc »J 0. 01~100g<fr*©3bW It U\, 
[0 0 3 5] aWSWttt3El#f*<0«tit*Ttf*a«7* 

ay - K«-ffli>*©tf$?£ li\ *ay- KcwawiT* 

jU = x-7Ax fflx ISx £x fi^x z.-y$r/WM>&a#» 
$L<x &lc7 T ;US-94»£J:lfa#&£Ll\, £B'J 
- K»iaw»«»c*»» X/ty*y>?»TBBU * 
<D±lC7-y«* K-XL-fcSHbT-Xx SfclilTOBIfrS 

ft*awsMMi*ia«-*otf»*Lt^ sfcaaaaa 
*aw§s«icsw-fc»» aopiaa±i«:&B u - k*» 
a?«<8 i t>&£ *ay-Kaaic«fc*A»3tao 

<5~Bi$?$ L < l*10%iXf*3x <fc y L < It 1 ~ 5 % £ 

[0036] (o m#tm 

U «*»«RLTa»»a*fit\ a?£IE?l*£*' 
tlti:J:«aT fcxfctflEJLflDfg^teii: LTfeStKfcl^T 

sca ^swMfttt^ttcoa^sway, ear* 
«ty*S5. *awTaf%¥af*tt3ttaiST7eai* 
a*#*-vu7 F -tay; s*y-Kaa«5*.«na¥ 

[0 0 3 7] (1 ) ¥*ftatt? 
«a»¥9{^ lll-V*<b£a¥**k £Sc7>2nmy 

^□xx»f haa*wr*fb£* va* 
Ax wswwvh* -*ymt>>)0h.m) m*mm 

[0 0 3 8] »l£H,^a<D*;UP'7 s xKxhLTx 
>x XX, ffiSJx Sxx ^V^X^Vx v^UZlX^Axx /\ 

7h'J7A, ^>^>x /^->*7k XJtXx $fc«^ 
V*;U©»b». * K = 7A, MtSx SBx SSx 7'>^ : E 
V^fclilfX^XtDBSfbttx * K5-7i*$fcliS)£D-trU 

Xbtix * Ks^A^/ujuib^^ifenSo fttcD 

<b^ft¥W(*£ LTttffitts fi'Jtlx. ^>v>'7k * 
K 5 -7 Al¥c7) y Xb%x 15 'J -7 A - 1 ^ $ fcliffl — <> 
v ; '7Ac7)-trU>'fb¥!!lx «— r>5?^A<0»<b«l«tf*lf 

e>tiSo 

[0 0 3 9] *^(cfflt>S^ttcT)iifS LU*f*ffll 
lix Six Ti02x Sn02x Fe203x W03x ZnOx Nb205x CdSx Z 
nSx PbSx Bi2S3x CdSex CdTex GaPx InPx GaAsx Culn 
S2x CulnSe2^Txfeyx «fc 'J »£ L < (iTi02x ZnOx Sn 
02x Fe203x W03x Nb205x CdSx PbSx CdSex InPx GaAsx 
CulnS2lE/x:tiCulnSe2TS l Jx fttcjf $ L< liTi02*/c 
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[0040] *&Bmcm^2>mmmtm&i' B T< ! t>&i£ik 
^©Bt£fr5tt#fs&## $ l< . *m&mt? #6ft 

**aHi!/M*»c»* Li\, 
[004 1] ^^»SS*5?(D»?ili-@SlCnm~MmCD^- 

Z&tbtc— ifcE^f <E>¥«D?£Sl* 5 ~200nmT&-5> 
$L<. 8~100nm#J:y#3:Ll,\, SfciHIKBi*©* 
(=%tt?) ®¥JgttStt0.01~10fia#tf 

[0 0 4 2] 8l^*<DRft*2raJW±<0«tt*-*SI 
[0 0 4 3] ¥«1*tttt?<Z>f¥«££ LTli. fWE»* 

© rv>'^-y;U^0)^j (1998*) . & 

ffi1f?Bti8£?) r^';l/-yil/ai;:J:*»Ia-f-f>^ 
Wn (1995*) l?lc|BIK©^;u-y;i/^ ^*,K^£D 

Xra«*J»j > ST'JS, 3?35#, S9§, 1012~1018 
H (1996*) (tiBS^/l/- ^iU5X^»S Ll\ £7cDe 

[0 0 4 4] *®ttM&T#SHk**><7)J§^ ±§Bv? 

rgHb^V WS£JSfl3««j £$6^ail£ (1997*) 

12^, 3157~3171M (1997*) lC|BtE0)7D^. A-> 
Ke>tf)^ = XHJ- Vx'JT'M/X. M10 

I9§. 2419~2425HKfBtg<273?£ i k$?$H,\> 
[0 0 4 5] (2) ¥*f*ffttt?JI®f&$ 

[oo4 6] ¥sw*«tt*<o»«j«*fmi!-r**s6t l 
ti^ B52E©^ji/-y;b^rofaic, surer y«T* 

[0 0 4 7] LTli, *xasa®tr«ti8*g 



(fljjUfy-^y-yk i*y-;k -fyXntfjuT^i/D 
-;k 5?* 7 7 Hzt>>. ft 

£ LTfi§l/>Tt><fclA, 

[0 04 8] m^mtLTlt. 7Z? l J4—i'a>3&£ 
Un-7l. T-cyzrmm. *-W>9Ht£ LTi 

*-2>J>7*m— SlftlZTZZ^OtLT. ^Bg58 
-4589^(C F^^tlTL^ -V-/ ^^268 
1294#, 11)2761419^ |5)2761791^lCgBe<OX5-< K 

[0049] ¥«WHIft? <D#t*;8(Dttgl*¥?g«a8i 

-»©aan«ic«fey**<&**n*. m^m>& mx 

«0.01~500Poise) T*lt*97 HU-v^s >j£. * + X 
H$"J*.fcfO. 1Poisei-XT) T'liX7-fKt>7/\'-S, -7* 

[ooso] ¥«#tttt?<oAu«n(<:fB6r. iaa<o 
»j) *«*r*»6Ji**jB3e6L7tyr*ctt>T* 

l^e^*Ji*igftLT'fcJ:<» Btlslir&+ttEUncBta 

^y LTtJct^ *6ic«i*afajfcyr«iadicw:x^ 

[0051] -ttic^wmttrjiojptr m%mo>w- 
* t n u) « «s £r*ffia»B«afc y <offl»& 

W¥<Dmk&m&m?tctowmn!&-£ic&za7.*>±z 

<ft^. Lfcftbt, *}tt3 , y-K<D*ilW*ail?»© 

¥»i*«ll?JIfl!)IP*li» 1 ~10/jm 
tfjfiK, 2~9 /iiifl«J:ySf* L<. 4~7f/mtf 

?sic»$Lt\ ST®i±c:n«i:y)i<T i t^t)ftt\ 

Vm^mltO. 5~30g6^»$ L < . 3 ~12g#<fc »J »$ L 



(7) 
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[0052] mmi*mittmwte.3into±izm*> ur= 

Hl*40°CW±700' , C*SST'S Us i'JfffK li100°CJ-X 
±600"CttT?*S. $ /cJ)DflftB#P^tt1 0^~1 0B#P^g^ 

[0 0 5 3] llD^5aS^¥»i*SS*4?©a®»^ti** 

[0054] ¥«tt:ttffi?tt$ < ©fe**iR»T « C <»: 

WHttft^ft »»100(HfflIft-pS&*o 
[0 0 5 5] (3) fe* 



[0 0 5 6] C a Lfcfe*tt¥Wtt*Hfr?©«iEfc»T 
£5IS£:ig^g (interlocking group) &tLT^5© 
tf»SLl\ ffSU^SfcLTB, COOHS. OHS. 
S0 3 HS, ->7/I, -P(0)(0H) 2 Sv -0P(0)(0H) 2 Sx $ 

wr**u-nb»fimtifsn*. ft^-ptcooHS, -p 

(0)(0H) 2 S. -OP (0) (OH) 2 Stf LlA, d*lS<D 

iSdS^ LT<bJ:t\ 
[0 0 5 7] «T» JR3fcJi[EJBU k *#*Ll/>ejl5*Jlf* 

[0 0 5 8] (a) ftBttffeUE 

eUS.lf*S1^4927721^ 1^4684537^ 1^15084365 

1^5350644^. 1115463057^ [§15525440^ ^81^7 
-249790^, ^¥10-504512-^ ££#$$1*98/50393^ 

[0 0 5 9] *6(i:*»RiTfflt' k «ib?-'?^««:feil6 
iiTE-HRSC ( I ) : 
(Ai) p Ru(B-a)(B-b)(B-c) • • • ( I ) 
lcJ:y«3-ft*©3B«»SLt% — flSiC ( I ) Ai tie 
U SCN, H 2 0. Br, U CN, NCOfc JzU-'SeCNfre&^fr 
eSlftlftiBffi^aU pitO~3CDHUT^^o B- 
a, B-bfc^y-'B-cli^n^^iElCTIBiCB-^B-IO : 

[0 0 6 0] 

Hb 1 3 



(8) 
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[006 1] (tctcU Rnli7klgJ^?^fcli«^S^ 
gfc7~12<DH&$fcU:*g&<D7 7 5;MP;l/g. SStMi 




3i msm. mm&) Tt«tt\ ) ictus****^ 

*frSatfftfc*s*HBtfc?£*-r. B-a, B-bfc<fct>B-c 

[0062] &mm&&m<D#tiL^mftmz uTizm 

[0 0 6 3] 
lit 2] 



*#|I32 0 0 1 -3 1 9 698 





A, 


P 


B-a 


B-b 


B-c 


R11 


R-1 


SCN 


2 


B-1 


B-1 






R-2 


CN 


2 


B-1 


B-1 






R^3 


CI 


2 


B-1 


B-1 






FM 


CN 


2 


B-7 


B-7 






R-5 


SCN 


2 


B-7 


B-7 






R-6 


SCN 


2 


B-1 


B-2 




H 


R-7 


SCN 


1 


B-1 


B-3 






R^B 


a 


1 


B-1 


B-4 




H 


R-9 


1 


2 


B-1 


B~5 




H 


R-10 


SCN 


3 


B-8 








R-11 


CN 


3 


B-8 








R-1 2 


SCN 


1 


B-2 


B-8 




H 


R-1 3 




0 


B-1 


B-1 


B-1 





[0 0 6 4] 



Mb 3] 
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R-14 



FM5 




HOOC COOH 
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R-20 




COOH 



R-21 



HOOCVv 
HOO 




CH 3 



H3C CH3 



^COOH 



[0 0 6 6] (b) *^>fefg 

fe* <h X ? 7> 'J «J ■? Ix&mtfft S L l\> 

[0 0 6 7] CtlStDfelRtO^flEaS^ot^Ttt. • 
I/a • 7\-^-(F.M.Hamer)g rV\^n+J-,< ^7 >J ? • 

• Z]>y^>X(Heterocycl ic Compounds-Cyan ine Dyes 
and Related Compounds)j x >> 3 > • O^V— • T> 



K-+t>X(John Wiley &; Sons)tt-Ha-3-^. □ 
>K>. 1 9 64^ 5r— • X/x • X*-^-(D.M.S 
turmer)H r/\7P^^ij7^ . H \°0>X— 
->*;U- htf^X • -f > • ^p^^'J'^ • >r = 
X h 'J — (Heterocyclic Compounds-Special topics in 
heterocyclic chemistry)j x ^18^. ^14lEu ^482fr 
vaV •^'J--7 7 >K-+J->X(John Wi 
ley &; Sons)*±--a-3-^> OVFX 1977^TU. 

X(Rodd's Chemistry of Carbon Compounds) J 2nd. Ed. v 



(12) 
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ol. IV. part B.1977TU. mi5S. m369fr6422H. X)0 
■izkiT • tr-fl>7. • /\7'J7^ • *>/\°"- • 
(Elsevier Science Publishing Company Inc. )ttflj, — 
3.-3-^. HH^mi.077.611^x Ukrainskii Khim 
icheskii Zhurnal, m40#, I3f. 253~258M. Dyes 
and Pigments, m21#. 227~234Hfc<fc If Z.ft%<D5C 

[0 0 6 8] CtDftb. 7^P->7'->fc e kcj : ^-7^P-> 

[oo6 9] (4) itmtow&.^n&mowim 

?$P^¥7-249790^lCfaig^ tlTt^ cfe 7 fCftJjftjKftLT 

**. mutx* Tiv^-ivm v*s-i\, % x*y- 

m ^Ptf*- MJ/k 3-y h+->7" 

pf*- HJjUf?) , zho^fx /xpyxtBtfk* 
* (-^PD^^X ^PPI^X ^PP*)^. 
?pp^>-tr;/|f) , i— (>>'x^i,x— ^yk 
7 1 r--5t: KP77>f) s ->';>< 3SI/7Jl/**-> K\ T'5 
K» (N.M-S^^JkJwU^T'S Kv N.M-5>**JW-te* 
H HH) , N-^^;UtiP'J K>, l,3-^fM;W 
Uv'/X J-^f/bm^'U-^VX iXr/l/S. (ff 

(T'-trr-V, 2-7 z/?W\*VSSm) . Wi\t 

7j<* ('\*- | t>. 5iftx— ^>4f>» HUx> 
I?) -^CtlScDg^gjgtfWetl^ 

[0 0 7 0] felK^jSWtaigK^Tt, ¥9K*fRffc 
^JKOJBfiRRtRIWlC, ilStaSaS (#J*.t;ro.01~500Poi 
se) Tl*x?x h/U— ^avaoDffttESaWBOajfiWia 
SfclSttfift (0J;U£O.1PoiseJ.XT) "cHiX^ 

[0 0 7 1] Cl(7)<t5lCfelg(7)^?i5-/S(D*A^ ^fiifi, 



[0072] Ziv&moeimowmm^tiL&oMLicis; 

k\ ;S5£>5t>#ffi£tek\ 7'-trhxK'J;Hf©<lt4i§S'J. 

[0073] &m<D£mmmu.. mnxt3i&i*a>mitm. 

it (1m2) ^/cyo.01~100mmol!bW^ Lt\ ^fcft 

m<D*mte®Lm?ic*i? zmmmis.. 1 g 

a/tU0.01~1 nimo I T-£ LlA, 

[0 0 7 4] #^OJ:5^fe*[i)±©fflSffffl^6M-r 
;H5f t^XrP-r Kft^i (0lJjLlf'7-/7 :r **->P 
[0 0 7 5] Jfe»3ftfejR0!)l«**fflJir*aWT» fe^ 

[0 0 7 6] (D) 

(W»j«) x »<ba7ca*©»js**u?--7hij^x© 

[0 0 7 7] (1) »H««NIH 

*fflt"»*«dtt» eiJ^.l*W095/18456^s 1tBa¥8-2S9543 
Smfb^, !S65g. 11^. 923H (1997*) mizB 



(13) 
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[0 0 7 8] #£L<m^C<t<OT*3?§I41M<S:LT [0 0 7 9] 

te. TIE-liSit (Y-a) . (Y-b) Tklf (Y-c) (D^-ftl lit 5] 



CD 



I 

Ry1 



(Y-a) 



^yi 

Ry2 Ry4 

Ry3 



(Y-b) 



RyS Ry 4 



(Y-c) 



[0 0 8 0] — (JSC (Y-a) QyH4B*fli?t*H:5 
"To QyittKIR*?. TkiRfli^ BKJK?« ttJRfli^S 

[0081] Qyi»c«fcymj«*n*5iiaitt, 
-turn, ^yv-i^m. -r-w-iim. tr^y-;u 

ti. tf'J->*V^ e'J-v-^H. tf'J^v-'Vil. tf^y 

[0 0 8 2] — J8SC (Y-b) AyiliM^Jl^X^UV 
[0 0 8 3] — (SiC (Y-a) s (Y-b) Stf (Y-c) *icdr 

yi~Ry6ti^n ; fnasncs^!Xii»B^«D7 7 iu+;us 

(»S L < (t&JRJBi?a 1 -24. BiBtfTfcoTfctttbS 
'\*->;US. ^^US. 2-x^/l/"\*v<;l/g, t- 

g, ->^p^>^;i/«i¥) » i&i^m8summ&<D7 



mm) ?su <feu»s L<iiM^?S2~i8©7 7 ;u 

4 : -7USX»±05^?ii{2~18<D7 7 ;U'y-;l/ST^U. 1$ 
IC»$ L < »ftjRS?DE 2 ~ 6 <D7';U+;UST«^o 
[0 0 8 4] $fc, — (Kit (Y-b) t£<DR y i~Ry4©5-5 

LT i fe<fc<> — IffiiS (Y-c) *<DRyi~Ry605S2oJ-X 

[0 0 8 5] — flSit (Y-a) . (Y-b) &tf (Y-c) *<DQ 
ylSURyl-RyeliB^a^W LTt^Tt J: < s $?£ 
S^SWC"Ji:LTl*. nafvlf (F, CU Br. I 

^:*g (**il**m. x^;i/^*g#) s 7>lzi*-s 
iDiV^-im (ih+->»/l/*'ziHf) s KKxXt 1 
;US (Xr-*->a>l/;jt"X7M-*->gl|) , Ti/IlM (T 7 
•fe^ug. zfa^-^m. ^>Vf;U»??) * tju* 
x/bg (^-S'^TJU^x./Ug. ^<>Hf>X/U<hx;bS 
9) , 7*->;U**->» (T^-t r-*->g, "CW-OU** 
->»3?) . 7Jl/*x;l,;j-*->g (*$>x;l/*x/U:j-* 
HUx>7jl//hx/U;t*-;/g^) x *X*x;Ug 
(5>X*-Jl/*Z*=jm«) » 7*5 Kg (7 7 -fe5 1 ;U7 7 5 
/I, ^V'K^Syif) * ^JiU/^-f JU« (N.N- 

i?) , >'j-;us (7iiji/i, h;u-r;i/g^) , mm 



(14) 
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[0 0 8 6] — «it (Y-a) . (Y-b) XI* (Y-c) lC<fc 

[0 0 8 7] z.tiznmmi&it. mnr^mLT^ 2 
z fte© t 7 - * > t-h * & x -sn ^ «t m m ? z. 1 *> t 

/XD^Vftft-T^V (CI" Br-I?) . NSC", BF 4 ", P 



(Y1) 



o 



C8H 17 (n) 



F 6 ". CIO4-. (CF 3 S0 2 )2N-. (CF 3 CF 2 S02)2N-. CF3SO3-. 
CF3COO-. Ph 4 B". (CF 3 S0 2 )3C-i?3bW$Ll^Ji:LT^ 
W Stl. (CF3S02)2N-XliBF 4 -Tfe^©jb^ U »$ L 

[0 0 8 8] *^T»$L<fflL^n^»j§ffl^©Mi* 

[0 0 8 9] 
lit 6] 

Y1-1 X=l 
Y1-2 X=BF 4 
Y1-3 X=N(S02CFa)2 
Y1-4 X=PF 6 



(Y2) 



o 

C 12 H25(n) 



Y2-1 X=l 
Y2-2 X=BF 4 
Y2-3 X=N(S02CF 3 ) 2 
Y2-4 X=PF 6 



(Y3) 



a 



+y CHg 
C 4 H 9 (n) 



Y3-1 X=l 

Y3-2 X=BF 4 

Y3-3 X=N(S02CF 3 )2 



(Y4) 



CH 2 CN 



Y4-1 X=l 

Y4-2 X=BF 4 

Y4-3 X=N(S02CF3) 2 



(Y5) 



a 



CH 2 CN 



C 4 H9(n) 



X" 



Y5-1 X=l 

Y5-2 X=BF 4 

Y5-3 X=N{S02CF3)2 



(Y6) 



[0 0 9 0] 



a 



COOC 2 H 5 



0^9(11) 



Y6-1 X=l 

Y6-2 X=BF 4 

Y6-3 X=N(S0 2 CF3) 2 



[1k 7] 



(15) 
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cm r=\ + 

H 3 C" N \^ Nv C 2 H 5 



Y7-1 X=l 
Y7-2 X=BF 4 
Y7-3 X=N(S02CF 3 ) 2 
Y7-4 X=Br 



(Y8) /=\ + 

H 3 C N N^ N *C 4 H 9 (n) X" 



Y8-1 X=l 

Y8-2 X=BF 4 

Y8-3 X=N(S02CF 3 ) 2 



(Y9) / \ + 

H 3 C Nv ^ N "C 6 H 13 (n) 
CH 3 



Y9-1 X=l 

Y9-2 X=BF 4 

Y9-3 X=N(S0 2 CF 3 ) 2 



(Y10) 



(CHjjCHjOkCHa 

e> 

(CH 2 CH 2 Q) 2 CH 3 



Y10-1 X=l 

Y10-2 X=BF 4 

Y10-3 X=N(S0 2 CFa) 2 



(Y11) 



(Y12) 



(CHgCHgOJzCHa 



N+ 



^CH^CHzCH^Hg X* 



(CHaCHzOJaCHg 
(CH 2 CH 2 0) 3 CH 3 



(CH 2 CH20) 3 CH 3 



Y11-1 X=l 

Y11-2X=BF 4 

Y11-3X=N{S0 2 CF3) 2 



Y12-1 X=l 

Y12-2 X=BF 4 

Y12-3 X=N(S0 2 CF 3 ) 2 



[009 1] 



lit 8] 



(16) 
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(Y13) 

r=\ * * r=\ 



C 4 Hg{n) 



Y13-1 X=l 

Y13-2 X=BF 4 

Y13-3 X=N(S0 2 CF3)2 



Q 

(Y14) I \ 

H 3 C \^ C 4 H 9 (n) 



Y14-1 X=l 

Y14-2 X=BF 4 

Y14-3 X=N(S0 2 CF3) 2 



l=\ Y15-1 X=l 

(Y15) ^y- N -C 6 H 13 (n) XT Y15-2X=BF 4 



Y15-3 X=N(S02CFa)2 



(Y16) 

X" „ 



Y16-1 X=l 

HsC-Y^N^CH^NfVcHs Y16 " 2 X = BF < 
\-i Y16-3 X=N(S 



Y16-3 X=N(S0 2 CF3) 2 



(Y17) Y17 ' 1 X=l 

X" X" Y17-2X=BF 4 

H 3 C-V J — (CH2)e — \ N— CH3 Y17-3X=N(S0 2 CF 3 ) 2 



[0 0 9 2] Ut9] 



(17) 
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CH2CH3 
(Y18) CH 3 CH 2 ljf^C 4 H 9 (n) 

CH2CH3 



(Y19) 



H 3 C-fv|— (CHaCHaOJgCHa X" 

CH2CH3 



Y18-1 X=l 
Y18-2 X=BF 4 
Y18-3 X=N(S02CF3)2 
Y18-4 X=PF 6 

Y19-1 X=l 

Y19-2 X=BF 4 

Y19-3 X=N(S02CF3) 2 



(Y20) (CH 2 CH20)2CH 3 
CHafOCHaCHjOsrljl— (CHsCH^CH-j X" 
(CH^HaOJ^Ha 



Y20-1 X=l 
Y20-2 X=BF 4 
Y20-3 X=N(S0 2 CF3) 2 



(Y21) 



(i)C 3 H 7 



(i)C 3 H 7 
-^F-CH 2 CH 3 
CH 3 



Y21-1 X=l 

Y21-2X=BF 4 

Y21-3 X=N(S02CF3) 2 



(Y22) 



(pH^Ha 



CH 3 CH 2 lj<p-CH 2 CH; 

CH2CH3 



Y22-1 X=l 

Y22-2 X=BF 4 

Y22-3 X=N(S0 2 CF3) 2 



(Y23) 



o 



(Y24) 



H 3 C C 4 H 9 (n) 



o 

H 3 C C 4 H 9 (n) 



Y23-1 X=l 

Y23-2 X=BF 4 

Y23-3 X=N(S0 2 CF3) 2 



Y24-1 X=l 

Y24-2 X=BF 4 

Y24-3 X=N(S0 2 CF3) 2 



[0 0 9 3] 



[<bi 0] 
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(Y25) ?f°<"> x- Y25 - 1 X =' 

HaC-f-C^n) A Y25-2 X=BF 4 

C 4 H 9 (n) Y25-3 X=N(S0 2 CF3) 2 



(Y26) 



O O Y26-1 X=l 

C. J Y26-2 X=BF 4 

k^N^J* X' Y26 * 3 X=N < S °2 CF 3)2 

CH 3 CH2(OCH 2 CH2){ ^CHzCH^JzCHzCHa 



(Y27) 



0 



(CH2CH20) 2 OCH2CH3 



Y27-1 X=l 
Y27-2 X=BF 4 
Y27-3 X=N(S0 2 CFa) 2 



CH 3 



r^N^ ' Y28-1 X=l 

(Y28) <X °>| Y28-2 X=BF 4 

O o Y 28 " 3 X=N(S0 2 CF3) 2 



CH 3 

[0 0 9 4] [fb1 1] 



(19) 
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(Y29) 



H ^V Et Y29-1 X=l 



X 



Me. ^ .Me Y29-2 X=N(S0 2 CF 3 ) 2 

Me Me Y29-4 X=PF e 



H. + ^Bu(n) 

(Y30) Me^/k^Me Y30-2 X=M(S0 2 CF a ) 2 



Y30-1 X=l 



Me Me Y30-3 X=BF 4 

Y30-4 X=CF3S0 3 



hk-f/CCHaCHaOhCHa 
(Y31) Me^A^Me ^ x=N(S02 c F3 ) 2 



Y31-1 X=l 



Me Me Y31-3 X=BF 4 



Me.+^Et 



X. 



Y32-1 X=l 



Me. ^\ ^Me X" 
O^ 32 ) IjJ IjJ Y32-2 X=N(SOs>CF3)2 

Me Me Y32-3 X=BF 4 



[0 0 9 5] 



Ull 2] 



(20) 
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CH 3 (OCHaCHa)^* ^(CHgCHgOJg-CHa 

1 Y33 " 1 X= ' 

• : ' ° s ' ; ' : Me^ N ^J\ N ^Me x" Y33-2 X=N(S02CF 3 ) 2 

J. J. Y33-3 X=BF 4 
Me Me 



9 

! Y34-1 X=l 

(Y34) M^^k M. ^ ^ x=N(S02CFa)s 

Me Me " Y34-3 X=BF 4 



a-CCHaCHgOJgCHa 
Y35-1 X=l 
N N /Ch3 X" Y35-2 X=N(S0 2 CFa) 2 

l^J Y35-3 X=BF 4 



(Y36) 11 1 X 



. , . +^CH 3 
H 3 C N CH2CH2OCH2CH2N p 



[0 0 9 6] ±IB;g|tWIlKJt(i:ii« 5Mt*fflt*ac3& 
3 C t i? * L < . 70%W±?fc* d ttf 

[0097] nMnmmmca'ymzmmrzotjw* 

Kfcf LTO. 1~20Sa%T^^>CO!b x: »* L < . 0. 5~ 5 M 

[0098] (2) m»m 



Y36-1 X=l 

Y36-2 X=N(S02CF 3 )2 
Y36-3 X=BF 4 

<t LTli L i K Na I, KK CsK C a I 2 

iBr, NaBr, KB r> CsBr, CaBr2&£' 
iU->7>Ifi^7iO-b>-7i l J->Z'5MtXd: 



(21) 
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>feSt. t KP*/>-*/>&<h*£JBL^e:<tJb' ; T'2 i 
-f = 2" V 'J A 3 - $V i: 4 SiT 7 > ^ x -7 Mt£» 

[0 0 9 9] L^S^MilJgliO. 1MJii±15MJ-XT 
TfeU. S-6lC»*L<»0.2MJil±10Mt(TT^^o $ 

j&Jffl^JgtiO. 01 MfcLtO. 5MWT?65o 
[0 10 0] *^B^T^MMtc«ffl-r^>>g!«ti. fcSlttf 

5 LT1;Ju x^Uva-tf^-K 7atfU> 

a-**.- hfeif<0»-^*- Mb^-I&lv 3-**/l/-2- 

x^/l/X-^UE: ifcoi-f/Hb^ft, x^Uv^y =1 
-;l/v>'7 7 ;U^Ux-7 L ;k :7p bfU>^U p-^vT^U 
*;ux— 7^k /K'jx^u>^un-;i/v>'7 T ;u*;ux- 
^;k ^j^ptV^yp-yu^T^i^ki-T^i/E: 
ifoSltKx-^/HS. **/-;k x$/-;k x^b 
y-Jf'J □-jl/t/7/l/+Jl/I-TJk 7p fc'UV^'U =1 

-jkE/T^M^i/x-^/k #yx^u>^*y p-/kE 
yj'/i/*;ux-^;k tfyyaeuv^yp-jkE/T 7 

jU+yUx-^l/fcifOT^l/P-./l/^ If 1/>^J3- 
;k ^atruv^yp— Jk <t?yif b>-?*y p-/k 
*°'J ^"P tfU>?"y P-Jk <?'J -tr 'J V&.t'eo^flJ'^ 
P-;l/S. ^f;k^Pv?xh'J;k .?< h 

*->7 7 -tr hz h Uik yQfcT:*xMJ;k K>>;zh'j 
i\,tzi:(Z>- y-VMt&fa. -»f;kx;U7**->K, x 

[0 10 1] $fc, *f80J3T«\ J. Am. Ceram. Soc ., 
80 (12)3157-3171 (1997) iCfHKcmTL^cfcd&ter-?" 

[0102] o) fiummn 

T#*o ^'J^-^QlCcfcy^KkTr-Br^Jl^li, "Po 
lymer Electrolyte Reviews-133«fcc>2" (J. R. MacCal lum 
<tC.A. Vincent©**?!. ELSEVIER APPLIED SCIENCES 

fflT^cims. * >r ;uy Mmmm k <t y y; wb 

^-tf^li^liJ. Chem Soc. Japan, Ind. Chem. Sec, 4 
6,779(1943), J. Am. Chem. Soc, 111,5542(1989), J. 
Chem. Soc, Chem. Com mun. , 1993, 390, Angew. Che 



m. Int. Ed. Engl., 35,1949(1996), Chem. Lett., 199 
6, 885. J. Chm. Soc, Chem. Commun. , 1997,545lCfB 

[0 10 3] 3:/c, # , )^-<D2im&.fclc£VWMM* 

hyzv-zwa, ^u^yva, tr^y 

[0 10 4] (4) iETUttStttt 

[0 10 5] (a) ffflUEflJKlStm 
*f«PJ3lc®fflpI^^IE?Llfi^«if4«»: LTti, N, N' - 
i>7xx;l/-N, M'-fT. (4-^ h + ->7iZ(l/) - (1, 
1'-tf7iX;U) -4, 4'-v ; 7' = >(J.Hagenet al., Synth 
etic Metal 89(1997)215-220) * 2, 2' , 7, 7' -5 1 h ^ + 7. 

(N, N-v>'-p-;* h + ->7iZj|/75V) 9,9'-7.tl°Pki"7 
Jl/7|-U> (Nature, Vol. 395, 8 Oct. 1998, p583-585fc<J: 
O-W097/10617) s 1,1-fciX {4- (-J-p- h <J)\s7 = /) 
7iZ)W v<7P^+'t>CD3^§^7'5>3-- h 

zm&LrcnwmvT = xt^* (ttims9- 194393^ 

4i«) . 4, 4, - tfX [ (N-1-t7f/W H-7iZ;l/ 
75/] lf7iX/UT-tta7*-ft£2dW±<D3*S7 = V 
=&a^ 2 «JiU:«!>t8d5f SSSltfBXK^^Btt Lfc3? 
mmy~> (!|tF«W5-234681^IS) , hU7iUl/ 

h'JT'HV (*H^fFS4, 923, 774^ s $M?4-3086 
88^ii$g) . N, K-^IZ/H. N'-ti"X (3->f;l/ 
7iZ)b) - (1, r-^iI/H -4, 4'-i?7 = >fU) 
gfSv75> (*SH^fFSI4, 764, 625^) » a. 
a, a', a'-7l-7^flha, a'-tfX (4-v-p- h 
yyl/ZSy^xXJl/) -p-*->b> (^r»W3- 269084^ 
4iffl) x p-7 1 XU>S/';r = »^i*^:LT 

-129271^18) % eUx;l/glC^§)^v'-7'~yS)b^ 
«fflK*L7-db£» (1#B8¥4- 175395^18) » x^ 
U>^T3S»^#)^7' = >P.x'y h*jWSLfe3SSfls^ 
7 7 ~> (1tM¥4-264189*45«l) > Xf'J^Wlii^W 
T35?§J£v7'5> (1t^¥4-290851^ii$S) . 
v>'j|/7iZjHb^i (WBB 3 P4-364153*ii«) x 
* kvlT*3!7 = >*W& LfctO) (^^¥5-25473 
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^iifS) . h'J7S>fti* (#H8 2 F5-239455^ 

fg) s trx y tf u ->";i/7' = y t*^ x - j i/ (^^5-320 

634-^fg) » N. N, N- t-iJZ?JL-l\,T = >mmW (# 
r»W6-1972^ii^) % 7i:S*W>m&ZmTZ>55 
S«SS5?7*5V (mW7-1 38562^) » i>7;/7IZjl/ 
7lt>h y-^VSiW* (^g8¥7-252474^) 

[0 10 6] mtc. a-*7 : Fll, : ?*yjL>3S£Zfa.(D 
-~J'\*z/>0-a-*<7 : f-l\/ : ?*7 jl> (Adv. Mater. 199 
7. 9. NO. 7. p557), 'v^+f Kt^U Kf->f*7i > (Ang 
ew.Chem. Int. Ed. Engl. 1995, 34. No. 3. p303-307) , 
2, 8— I/'N* ->l \,T > X 5 [2, 3-b : 6, 7-b' ]->*f*7i>(J 
ACS, Vol 120, NO. 4, 1998, p664-672) ^<D:t U rf^:*? x 
Vlk^ft, tfytTP-jU (K. Murakoshi et al.,;Chem. 

Lett. 1997, p471) . " Handbook of Organic Conduct 
ive Molecules and Polymers Vol. 1,2,3,4" (NALWAg, 
Wl LEYtBKS) lClHe*tlTt^*°'J T 7 *^ UVfccfelf^ 
ammto. ^'J(p-7i-l/» £J:tf*0!>8i*fe # 
■J( p-7x " b>ti - U» fc«fcl?*-©§S»fk «K'J* 
I - U v tf- .fctf *©S8*{*» #'Jf*7i >tS 

[0 10 7] lEfL (*-Jl/) fmiM«*4ltl±Nature,Vol.3 
95, 8 Oct. 1998,p583-585lC|BK*+lT^^><i:5lC K- 
y\"> F- U^;l/^n> hP-;l/"T^/i:i6tc h 'J 7. (4-?' 
□i7ilib) 7^5 ~'7^^\*+f-?PP7 7 >^ : E^- h 

£frd fc»lCL i [ (CF 3 SO 2 ) 2 N] <D<fc 3 

[0 10 8] (b) flRflUETLtftStm 
BMlElimmttHi: LTlt. pS«Sfc^!j*i*^ffl 

li, / * > K V y 7tf2em±?& £ Z\ t ftft * L < , 
* 6 K2.5eVLX±T-25 LL\ £fc, p^». 

ttH t^W^mWO) -f * b^T 1 > -> -V / Wife }R©IE?l£ 

Ll^HliS&oT < 2>t>\ — SSIC4. 5eVJ-X±5. SeVl-XT 
L<. * S(C4.7eVJ.X±5.3eVJ-XTTfe 

z>z.tt><#zLi\ L^pmmmit^^mmt— 

VD^mWwmt LTtiCul, CuSCN, CulnSe2, Cu(ln.Ga) 
Se2, Cu6aSe2, Cu20, CuS, CuGaS2, CulnS2, CuAISe2& 
t'lbWenS. CWfT-tCulfccfctf CuSCNAW^ L 

©tt-tLT. GaPs NiO. CoO. FeO, Bi203> Mo02^ Cr203 



[0109] pmmmit^^mw^mr^m^W) 

Jf <Q$?$ Ll,^*-;M£I!)Jgti10 - 4 cm 2/V • secJ-X±104cm 
2/V • secJ-XTT-fc t». *£U:$t3: L < £10 - 3 cm 2/v • se 
cJ-X±103 C m2/V • secWTT&S,, £ tc. S^glJI©*? 
£ Ll^ttStelO - 8s/cmJ-X±102s/cmWTT^ l J> ?6 
L < lilO - 6s/cmiX±10S/cmWTT'S^>o 

[0110] (5) wm&mmmm 

[01 1 1] w&nm^nnm&mmvmK&fr-fiftt 
[0112] '&mo)W>£. aa©«w»iwiicfc*^Tw: 

fliLTS^G)75->SlCj:yilWb-r^»755£t.feU. 

ii-Sa. p— f^>v7a, 17- 
F-;U— v>'a>J£s K**y/\*- 

[oi i 3] mwrnrnm^mwojEH mmtt 

««IE?LlfiSI44»»KS3K*S, *t7F$, ^ 

mzmx-r&ct&T-i*^ 
[oi 14] m&it*3£m>m&. @#<bT*at"W» 

Rl«*iEJUe2l«»<0«$ttaa#^lcj: UiE?LiS5SsJl 

[0 115] ^cfc\ m^U)^*<D7)c»t LTli10,000 
ppniWT)bW$ L<, *6lc»^L< 1*2, OOOpprnJ-XTT" 
mzttf* L-<li100ppmWTT^^o 

[0116] (e) mm 

mmit. ytmst^mT(DsEmt Lzftm?z> ! &(DT*& 
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is. m. Tim-oi*. nv> 
-rufct,©*) amnfstis. co^-pta*. 

*li^tc$ij(tg*n35:f*\ 3nm~10Mm*i«j!f$Lt^ *f 
5finiJ-XTT*y, *6lC»$L<li5nni~3 pmCD^H 

<li20O/DWTT-^Sc 

[0117] tmit* mu&W)m±immmwtt*m 
y-y^s/cii^s (pvd. cvd) -?z>b\ mmmzm 

fiKDSln* W £ a WT'il 'J - Kfcffll^SODtfWa: L 

<7>*l£<!:|W|L:T&So 

[0 118] gTJftf>tt*I (»S*yT» -ttitt%K 
SlffiWEttf'JlC^TfcBtf&^li^) tt^aWefcoTt 

[0 119] (F) =t<Dte(Dm 

*tt3£it(*t«jWi©iiiica«fti»i»f*©aifflt)i*TS8 

Tff^ Lt^cDliTi02. Sn02> Fe2<)3, W03> ZnO, Nb205"c? 
&y, L<liTi02T&3o T^yJIliElectr 

ochimi. Acta 40, 643-652(1995) tClBK^tlTt^xy 

\y-iuu y->xasicj: yMiS-rsct^T^^o 

yjf<7)$?£ L^{Ili5~1000nniJ.XTTfey> 10~500nm 

[0120] mrc nmtLTim?z>mwte.3im*.is 

«!Ett»£t8W-Tfcac\, C©«fc-3ftaWBttJI**JIl«: 



[0121] 

rz>o *mmmTit. 14^1^ U7©if(ffii2j^ 

5 £ SSJf 1M&£TIB<£#IIIT1S*:£ Tfco 
[0 12 2] 1 . ^B^mtt^#©#iy 

1 ) *±&a>&KMm3Lft* 

m-£o. *mmv>m.7 )\>-h y #73.cDgt§o)K-Eic. cvd;£ 

-T-f>^U 11*600 nm. ®SJn£)15n/Ck ftS 
(500 nm) tf85%©*imtt=^<b;*.XBI£K-®lC 

2) ftTSROSftflffl^fttt 
Jf*0.4miiiroS7 , ;U*y^J ; 5X(DStg©M-®lC. ±fB<D 
1) <h|II«lcLTCVDa(CJ;oT7-y^K-^(D-K 
<b7.X£3>ElCiS)— t=3-y-f>^U *e.lct,3)t® 

H*200nm. ®Jgto**)6 fl/D, 3^2®^ (500n 
m) #90%©^®ttlT0 (YV-^^^XXHtW £CVD 

li. ft*««*sw*fl!>«S3Wi*a»-raTii!it lt. it 

OMl*. *MI<b LTffll^&o 

[0 12 3] 2. -»b**>tt?^ifc*5R©HB 
C. J. Barbe6£>J. Am. Ceramic Soc.80#. p3157CDlm3t 

SlS(Dia)g*230'CfCia^LT=K'fb^^>Sig11fiM 
%<7)=gHb* * >»«Pft*^ Lfc„ » 6 tlfc^lWb^ 
^ ^tft?0D^-y--f Xtt&10 n mT'Eoft. 

[0 12 4] c©«lM*iczaHb^*>tc»L3oa*% 

C*'Jlfl/>^Ja-Jb (¥^» ; ?S20,000, ?D7tM 
#/i:o 

[0 12 5] 3. -^<b^^>¥«f*»^®©fFiy 

±feiwi) <b2) xf^«Lfc2«©aw««tt««<o 

T'lOO/jmtDJl^T^ftLs 25°CT'60»H$£J*Lfc^v S 
m*PT-500°C (C T30»P^^fiE L T-»b^ f >JB 
Lfco =SKb?^>©»?iStt10g/m2T'fey. MJPli8 
jumTfeofco 

[0 12 6] 4. &jRiB»»»(DnS 
400~600 n m^T'CO&nW&fe&nmfr&SMmzvm 

**>-omx&mii lt> TiBw^itiCw^y ^^>&^ 

(61A) x-?y-;u :dmso (95:5) 
lC0.0001mol/LW;lMT^L. fatmit LT^/ft 
+-> =l -;UM^0. 04mo I /L-asfiO g±g|50)^3 1 cS ICS 

[0 12 7] 

Hbi 3] 
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r 

C3H7 



[0 12 8] gifim<IiJU750nm$T'l!aiR^»-e. 

<7>m**<$!)©Rufi{*feiSI (feiRR-1) ^LfcT'-tr 
bx MJ;U : t-?"2/-;U (1 : 1) ©>S^ig}5»;:;j||g 
Sxio-^mol/UcjgftSLT. ^^©ilSftgKfflC^ii 
«gfeiR©i>R§)§-;$ B L/co 

[0 1 2 9) $fc, MifimfJJ^^OnmSTqaiR^^-r 
**fe«yt&*£ LT. IftifflRum&I (&S5R- 

10) y-t^-h'Jiv.t-y^y-iv (1:1) ©jg 

£;8jIic9S5 X 10-4mol/LH:>g8S U *6 K#£Klt 
g?:J- h 'J 9 ^£0. 5fi«%;£J)Q LTjgfS? U §TgP©!8£ 
[0 13 0] 5. fe^qss 

»•* A (c, PiBBtfWttt0!}S««>»«»6«^ BtC 
fc&*fcj«atLT» SJfT40°CT'3^»SLfc o £© 

[0131] 6. 3fc«5ft©f|5« 

3«©fe»fSTi02««©Ti02JI* 1 i210mm©IE73ff5 

t.i*.z>&. ^mmomz&zmt ltsslo c m2©sft 

©TKlift£ltlt©*NI<h LT. g$lt^7Xl«$ 
EB*-ttfc. £ti6©S«©HUcii. 7U-Aff$tt03X 
^-^-<hLTff*l£g14©<Kyx^U>:7.-ni//* (H* 
20/jm) £^ft/f£IXUBt><fcdlc«ALTfi;te£:b 

[0 13 2] 7.^-" gBlcfcSfrL: 

»SttfcWW5aaj«ffl©'J^L*fflLT, fSfl?;8£: LTY7 
-2/Y8-1 /39*=1 5 : 35 : 1 (U Jt) ©*§/&fr 6 ASSTON 
ig£50°C©t t ?€ffl VKii«f iJJB LT««BB©ffllHU: 

lS£T^T±IB©Il*-60 o C©iiS&£m*T-§ilfiS L 
XTttUfc. 



[0 13 3] C©cfe5tCLT. »S1314©g£SiSttg 

«1) *ft«Lfc. 
[0 13 4] H«©»aT, 3g<Z)^3t&mS!ii£©Jl& 
%lB%JI©1iUI©l«J*«£;LTfltJI LfefM£!-t:;U (£ 
fig^U 5. 6) fefHHLfc (dilT*tt±f2©^{J:^6-3 

asflWHLfc) o $fc. 3s©S3fcjB©3-5 2ii©*£ 

;b (*fi60»J2~4. 7) ^^Lf;:., 

[0135] *sic mtem&xmicte^z. ±ib©r- 

lOfeigTig^ LfcSHb^* m UfeiRR-10 

jrem^fcWUI-kJb (8186098) fcfBHLfc. c©x 

^(Eit^TMttlllBSHflE (Voc) jtHfcfctttettt^l" 

[0 13 6] ffeK, JfctBfltLTs 

L7ta»JB-biU (JUSfflll ~4) . & 
tfJH— ©**6/i*»Sa:*m-biU (it«^J5~8) *ffig 

[0 13 7] 7. ftSgS8SS&J?©I!)J£ 

— >3>ffl1fiE7-f;l/^- (0rieiaSAM1.5direct) «• 
£S L, fgjft'x© AW3t3S^*' i 100mW/cm2(Cp^3-nfc 

[0 13 8] f^Lfc3fc»M<b¥mSfc©a^fcU2l£m3& 
«E3K@ttB h23 

y tMe>tifc9t*Mt&wmm6vmmm j so. # 

etH«650 n m icfcCTfHB Lfc3fe«3BB£©»A»y£ 
S?5S!)^IPCE (%) . MttEUSB«E(Voc)« x^;U*' 

[0 13 9] 
[SI] 
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[0 14 0] atlflMSSIfrS. JXTOC^tf^SifTft 
1 ) ft^DSiR&fiffiHCDPO CilsftJi^WJf LfctttSflJ 1 



8) £tt»LT» 



©*fWc8eofc8WI«JSa)SIJSffl 1 ~ 8 J sc&tfx* 

[oi4i] 2) nmm3tnmm4<ott&fr<~>. ±m 

[0 14 2] 3) SfififflJI, 5. 6<7>tt$afr6, IWl-O 



[0 14 3] 4) HatMl. 8CDJt&frS, 
-rS*-t;KD^SSlslffieaEEVocA^0.65~0. 66V<tBH? 
ifil^eH(c«3%tt0yi (CJt^T. m*;KDVoc6>0.42 
~0. 66 VflDffiH^tf 60< mmm 8 T'lif*/! -trJUKfcl^ 
TVoctf{STLTt^-5>;!>\ Ctlli 3m<Dm-tlV<DVocO) 

jfefiy8ttJt«fi>J 1 ~8 tJtfST*.!: J sc#gl><i:l/>-5* 

y-> h««r«. 

[0 14 4] C<D«fc5lc. ±IBS|j6fiy<Dem6^e. *« 
[0 14 5] 

[m®c7)@mJS:iaB^] 

[B 1 ] *§§0£<D$?3: Lt^1HE«JR?0*J6*sr 
[B 2 ] *%SH4>&g Lc^«aE»*?a)«5fi*sr 
IB 3 ] *mW<Dtt? $ LC*3fe1HS«X ; P<D«liS*SVr 

[b 4 ] *mw<D&3i Lwmm&mwmT&ZTji? 

gP^BiaBT-fe^o 
[B 5 ] *3Eg]Off £ Ll*3feK£iftiR?9tt&fti<? 

[B 6 ] *%fH0)&X LC*3fc«£*JIW!>«Bfi*3Vr 
g&tt»rEBT'fc%, 

5VrSfr®BT&£o 

[b 8 ] *£fga&g u.wmm&m : ?<Dmm®&* 

5Vr8fr®BT&-5o 
[fS^CD!^] 
1 • • 

I a • • • U— ?7L 
10 • • • ^pHIJi 

10a • • • JSBE^^JI 

II • • • tl'J- K 
20, 20a, 20b, 20c • • 
21 • • • ¥8*ftttt? 

22- • .fe* 

23- • -ttffiK&tm 
30 • • • ®Bj|£IJ]Jf 
40- • -ttfilW 
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